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Neuropsychological
studies of the last decade tried to give some answers to these questions. As was shown in the studies already mentioned, descending fibers that constitute the basic mechanisms of the cortical influences to the brain stem start from all parts of the cortex, but predominantly from the frontal cortical zones. That assumption was proven by physiological studies that showed that every state of expectancy evokes specific contingent negative waves (or "expectancy waves"), which start in the frontal parts of the brain and which are expanded to the other parts of the cortex (86). It was known, as well, that every active state of attentioil or mental work results in the appearance of synchronously working foci of excitation, which stop after the active state of the cortex is eliminated (87, 88).
A careful neuropsychological analysis of these problems anid of the mechanisms underlying a derangement of active attention was made by E. 1). Homskaya and her coworkers (89-92, 100-101, 104-105, 111-112).
These studies used different methods as indicators of arousal process; the methods included recording changes in the frequency of the EEG rhythms, analysis of relations of ascending aind descending parts of the alpha wave, evoked potentials, galvanic skin reflexes, changes in the plethysmogram, etc. The technique used in the studies was elaborated by the investigations of the orientinig reflexes by E. N. Sokolov and his coworkers (93-99). These investigations showed that every mobilization of attention evoked very clear objective symptoms: constriction of the vessels of the finger and dilatation of the vessels of the head, chainges of the spectrum of EEG, etc. E. D. Homskaya was able to make an approach to the brain mechanisms for regulation of the activatioln processes and to show which parts of the brain cortex are responsible for this regulation.
These studies showed that every verbal instruction that mobilizes the attention process (an instruction to count the niumber of stimuli, to analyze changes in their intensity, etc.) evokes in normal subjects a clear shift of the frequency of 1278 A Review (Part II) sity, Moscow, USSR EEG waves towards higher frequencies; the same results were observed in patients with lesions of the posterior parts of the brain. However, in patients with lesions of the anterior parts of the brain (and especially lesions of the mesial and basal parts of the frontal cortex), such changes could not be evoked or the changes mentioned remained unstable. In some patients even paradoxal reactions were observed, and attempts to mobilize the attention resulted in appearance of pathological slow waves (91, 100, 101).
Similar data were obtained in experiments where a new indicator of vigilance was used. In studying the changes in the relations of the ascending and descending fronts of the alpha rhythms, A. A. Genkin (10, 103) showed that in quiet states a periodical change of these relations with a frequency of 7-8 sec was observed and that any arousal of attention (intellectual activity, computation, etc.) resulted in a breakdown of such periodical changes. E. D. Homskaya and her coworkers showed that similar data were obtained in patients with lesions of the posterior parts of the brain; but sno such changes were observed in patients with lesions of the frontal lobes (91,104, 105).
It was shown further that, in normal adults (106), verbal instruction that mobilizes attention results in an amplification of evoked potentials of the appropriate parts of the cortex and that these changes preserve their highly specific type according to the modality of attention; these changes increased with age in studies of children (107, 110). Neuropsychological studies showed that, in lesions of the posterior parts of the brain, this amplification of evoked potentials after verbal instruction was preserved, but no such changes were seen in patients with lesions of the frontal parts of the brain (91, 111, 112). Very similar data were obtained by a polygraphic study with simultaneous recording of EEG, pulse rate, plethysmographic reactions, etc. While in patients with lesions of the posterior parts of the brain some pathological changes of the background could be observed, verbal instruction resulted in elimination of these pathological changes and even in compensation of the defects observed. A different picture was seen in patients with lesions of the frontal lobes of the brain. In these patients, verbal instruction did not result in any changes of the EEG waves or of the vascular processes (113, 114).
All these studies have a very high neuropsychological significance: they show that the frontal lobes of the brain (and especially their mesial and basal parts) play a considerable role The same data were obtained in observations of patients with massive lesions of the frontal lobes. These observation showed that in these patients, significant disturbances can be seen even in simple motor reactions evoked by verbal instructions; i hese defects are observed even more in complex reactions of choice. Thus, even a simple instruction, "lift your hand," "press my fingers," or more complicated instructions, "when you see a light, you will press the key," do not result in a required movement. The patient who gives one or two adequate motor reactions ceases to do it, repeating echolalically the verbal instruction, which does not result in any movement, or he perseveringly repeats the same movements many times (127). This defect is seen even in a more expressive form in choice reactions. If the patient is instructed to lift his right hand after one knock is given and his left hand after two knocks, he either repeats these knocks echopraxically or he starts a stereotype repetition of lifting his right and his left hand independently of the signals (128). Of importance is the fact that a stable motor reaction, which cannot be evoked by preliminary verbal instruction, can be easily obtained in a mechanical way, by a series of subsequent reinforcements (129-131).
A severe deterioration of behavior in patients with massive lesions of the frontal lobes can be observed when the inner meaning of the stimulus comes in conflict with its immediate influence. These data are obtained in experiments when an instruction is given to the patients, "If a weak sound is presented, you will react with a strong movement, and if the signal is strong, your motor reaction has to be smooth"; or "If I show you a fist, you will lift your finger," and if I show you a finger, you will lift your fist." In these cases normal persons (as well as patients with lesions of the posterior parts of the brain) very easily give the appropriate reactions, whereas patients with massive lesions of the frontal lobes repeat the signal, giving an "echopraxic" movement ( 1, 3, 148) . At the same time, lesioins of the deep parts of the brain and of the paleocortical formations resulted in general, modality-unspecific, disturbances of memory. If the lesion is situated in hippocampal regions, these memory defects were inot associated with deterioration of consciousmness. A different picture was seen in patienits when these lesions were massive when the thalamic and hypothalamic region was deranged or when frontal lobes were involved in pathological process. Here severe disorientation in immediate situation and time was observed, and sometimes symptoms of general confusiomn of consciousmess could be seen.
Neuropsychological investigations provided some important data for a better uniderstandinig of the physiological mechanisms of forgetting, which is observed in local brain lesions. A comparative study of immediate retrieval of traces once established, of their retrieval after pauses of 1-2 min not filled by any additional activities ("empty pauses"), and of their retrieval after pauses filled by some interfering activities (by heterogeneous forms of activities or by similar, homogeneous activities) was made. It showed that the process of remembering of information after "empty pauses" does not show significant defects even in patienits with severe deterioration of memory, and that their memory defects are not due to a simple "trace decay." However, every "heterogeneous" or "homogeneous" interference resulted in marked defects of the retrieval of former traces. Thus, patients who easily retained a series of four or five words (or other elements) were unable to retrieve the first group of two or three words that were presented separately after they tried to retain the second group of two or three words. The influence of the "homogeneous interference" acting as a retroactive inhibition worked as a strong blocking agent, and the influence of such an agent on retrieval proved to increase in pathological states of the brain. That showed that the pathological states of the brain result in a pathologically increased inhibition of the retrieval of traces by the interfering influences, and that this pathologically increased interference is a basic mechanism underlying, Proc. Nat. Acad. 
